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1. Introduction

Abstract

Field pea (Pisum sativum L.) and faba bean (Vicia faba L.) are important cool-season
food legumes in Ethiopia, contributing to household food security, nutrition, soil fertility
through biological nitrogen fixation, and rural livelihoods. Despite the favorable agroe-
cological conditions of the Ari Zone in southern Ethiopia, the productivity of these crops
remains below their potential because of biophysical, socioeconomic, and institutional
constraints. This systematic review synthesizes available evidence on the agronomic per-
formance, production constraints, technology adoption, and research gaps related to field
pea and faba bean production in the Ari Zone and comparable agroecological areas. The
review followed PRISMA guidelines, and relevant studies published between 1990 and
2024 were identified through Google Scholar, African Journals Online (AJOL), univer-
sity repositories, institutional reports, and other scientific databases. Eligible studies in-
cluded peer-reviewed articles, theses, and technical reports reporting empirical data on
varietal performance, soil fertility management, crop management, disease incidence,
and technology adoption. The evidence consistently showed that improved varieties out-
performed local cultivars, with grain yield advantages ranging from 30% to more than
100% under improved management practices. However, productivity remains con-
strained by declining soil fertility, particularly nitrogen and phosphorus deficiencies,
limited access to quality seed, weak extension services, erratic rainfall, and major dis-
eases such as chocolate spot (Botrytis fabae) in faba bean and powdery mildew in field
pea. Adoption of improved technologies remains low because of poor seed systems, high
input costs, and weak research—extension—farmer linkages. The review identified signif-
icant research gaps, including limited multi-location and long-term studies, inadequate
genotype X environment analyses, and insufficient socioeconomic research on technol-
ogy adoption. Future research should prioritize participatory breeding, integrated soil
fertility management, climate-resilient technologies, and strengthened extension and
seed systems to improve pulse productivity and sustainability in the Ari Zone.
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Field pea (Pisum sativum L.) and faba bean (Vicia faba L.) are among the most economically important cool-season food
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legumes cultivated in Ethiopia. These pulse crops play a vital role in improving household food and nutritional security by
providing affordable sources of dietary protein, essential minerals, and vitamins. In addition to serving as important food
crops, they contribute substantially to household income generation, livestock feed production, soil fertility improvement
through biological nitrogen fixation, and the sustainability of cereal-based cropping systems [1-3].

Ethiopia is the largest producer of faba bean in Africa and one of the world’s leading producers of both faba bean and
field pea. The country’s diverse highland agroecologist provides favorable environmental conditions for pulse production,
particularly in the central, northern, and southern highlands, where cool temperatures and moderate rainfall support high
productivity [4, 5]. Consequently, pulse crops constitute an important component of Ethiopian agriculture and contribute
significantly to national food security, agricultural exports, and sustainable land management.

The Ari Zone of southern Ethiopia possesses favorable agroecological conditions for cultivating cool-season food leg-
umes, especially in the mid- and high-altitude areas of North Ari and South Ari districts. Smallholder farmers widely
cultivate field pea and faba bean for household consumption, cash income, livestock feed, and soil fertility improvement
through crop rotation and biological nitrogen fixation [3-6]. Despite these favorable production environments, yields re-
main considerably below the potential achievable under improved management. Previous studies indicate that farmers
often harvest less than half of the attainable yield because of poor soil fertility, limited access to improved seed, recurrent
disease outbreaks, inadequate agronomic management, and increasing climate variability [7].

During the past two decades, several national and regional research institutions—including the Ethiopian Institute of
Agricultural Research (EIAR), the Southern Agricultural Research Institute (SARI), Jinka Agricultural Research Center,
Jinka University, and collaborating development partners—have conducted studies on varietal evaluation, soil fertility
management, Rhizobium inoculation, crop management, and disease control for field pea and faba bean. Although these
studies have generated valuable information, the available evidence remains fragmented across journal articles, postgrad-
uate theses, institutional reports, and conference proceedings, limiting its usefulness for research planning, policy formu-
lation, and technology dissemination [5, 8].

Systematic reviews provide a rigorous and transparent approach for identifying, evaluating, and synthesizing scientific
evidence while minimizing selection bias and improving the reliability of conclusions. Compared with traditional narrative
reviews, systematic reviews employ explicit search strategies, predefined inclusion criteria, and structured evidence syn-
thesis to generate robust conclusions and identify knowledge gaps requiring further investigation [9-11]. Such evidence
synthesis is particularly important for pulse production in the Ari Zone, where research findings remain scattered and vary
across locations and production environments.

Moreover, the increasing impacts of climate variability, declining soil fertility, and limited technology adoption have
intensified the need for evidence-based recommendations that can guide future research and agricultural development
interventions. Synthesizing available evidence will help researchers, extension personnel, policymakers, and development
organizations better understand the current status of field pea and faba bean production and identify priority areas for
investment and innovation.

1.1 Objective of the Review

The objective of this systematic review is to synthesize and critically evaluate the available scientific evidence on the
agronomic performance, production constraints, technological adoption, and research gaps related to field pea and faba
bean production in the Ari Zone of southern Ethiopia and comparable agroecological environments.

2. Methodology

This systematic review was conducted to compile and analyze the existing scientific literature related to field pea (Pisum
sativum L.) and faba bean (Vicia faba L.) production in the Ari Zone of Southern Ethiopia. The topics covered under this
review were agronomic performance, production challenges, technological practices, and research gaps.

Articles in peer-reviewed journals, MSc thesis, PhD dissertations, and research reports produced by Ethiopian universi-
ties and research institutions in agriculture were collected using a systematic search process of search engines and databases
such as Google Scholar, ResearchGate, AJOL, and university online databases. Keywords searched included “field pea”,
“faba bean”, “Ari Zone”, “Southern Ethiopia”, “yield performance”, “constraints”, and “pulse production”.

Articles that were conducted either in or close to the Ari Zone or in similar agroecological areas in Southern Ethiopia
and provided empirical information on yield, agronomic characteristics, and production problems were included. Those
conducted out of the area without any comparative information on the issues raised were not included.

The data extracted from the selected articles included the location of the experiment, the type of crop, the types of
varieties used, the amounts of fertilizers applied, yield performance, production constraints, and important conclusions.
The extracted data were tabulated and described through descriptive statistics and comparative analysis of the information.
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The selected articles were carefully analyzed for consistency of the results obtained at different locations and under
different management systems. Particular focus was given to genotype by environment interactions and soil fertility man-
agement practices.

Finally, research gaps were highlighted due to inconsistencies, inadequate geographical scope, the lack of long-term
studies, and the absence of socioeconomic integration. The results were discussed using narrative synthesis to give an
overview of the field pea and faba bean research situation in the Ari Zone.

3. Result
3.1 Agronomic Performance of Field Pea and Faba Bean

There is a clear yield gap between local and improved varieties of both field pea and faba bean in the Ari Zone of southern
Ethiopia (Table 1). Grain yield of improved field pea varieties ranged from 2.0 to 3.2 t ha™', compared with 1.2 to 1.6 t
ha™ for local varieties. The yield advantage of improved varieties, reaching up to 100%, is mainly attributed to their
superior genetic potential, enhanced biological nitrogen fixation through efficient nodulation, and improved adaptation to
local growing conditions. Similarly, improved faba bean varieties produced grain yields ranging from 2.5 to 4.0 t ha™,
whereas local varieties yielded only 1.5 to 2.0 t ha™. The observed yield advantage of 35-110% is associated with improved
resistance to major diseases, particularly chocolate spot (Botrytis fabae), as well as better responses to soil fertility man-
agement, especially phosphorus fertilizer application.

Table 1. Yield performance comparison of improved and local varieties of field pea and faba bean in Southern Ethiopia

Crop Variety type Grain yield (t ha™) Yield advantage (%) Main source of variation
Field pea Local variety 1.2-1.6 - Low soil fertility, poor seed
Field pea Improved variety 2.0-3.2 40-100 Improved genetics, better nodulation
Faba bean Local variety 1.5-2.0 - Disease susceptibility, low input use
Faba bean Improved variety 2.5-4.0 35-110 Fertilizer response, disease tolerance

Source: Synthesized from [3, 4, 5,10 &11].
Note: Yield advantage (%) was calculated relative to local varieties grown under comparable production conditions. The values represent the ranges reported in
studies conducted in the Ari Zone and other comparable highland agroecological areas of Ethiopia.

3.2 Production Constraints of Field Pea and Faba Bean

Despite the considerable yield potential of improved field pea and faba bean varieties, their productivity in the Ari Zone
remains constrained by a combination of biophysical, agronomic, climatic, and socio-economic factors. Major challenges
include declining soil fertility, limited access to improved seed, disease and pest pressures, delayed planting, erratic rainfall,
and inadequate extension support. These constraints interact to reduce crop establishment, growth, yield performance, and
overall production efficiency. The major production constraints identified from the reviewed literature are summarized in
Table 2.

Table 2. Major production constraints of field pea and faba bean in Southern Ethiopia (Ari Zone and similar areas)

Constraint category Specific problem Field pea impact Faba bean impact Severity level
Soil fertility Declining soil fertility (low N & P) High High Very high
Diseases Powdery mildew High Low High
Diseases Chocolate spot (Botrytis fabae) Low Very high Very high
Pests Aphids and pod borers Moderate Moderate High
Agronomy Late planting High High High
Seed system Lack of improved seed access High High Very high
Climate Erratic rainfall High High Very high
Extension service Weak advisory support Moderate High High

Source: Synthesized from published studies and reports [5, 7, 9, 12-18, 20].
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3.3 Technological Achievements and Adoption Status

According to Table 3, even though a number of technologies have been developed that could be useful for the growth of
field pea and faba beans, there is poor adoption among farmers in the Ari zone. The use of improved varieties is one such
technology that provides high yield potential, ranging from 30% up to more than 100%. However, the uptake of the tech-
nology is low because of poor seed supply and the fact that there is a poor link between research institutes and farmers.

The use of phosphorus fertilizer to manage soil fertility is moderately adopted by the farmers. In cases where fertilizer
has been used, the result is increased biomass production and yield. The only hindrance to the technology is the cost of
Inputs.

Row planting and proper planting time are two technologies whose adoption level is low because of poor extension and
traditional agriculture. The use of integrated pest management and rhizobium inoculation technologies is also low.

It can be concluded that the lack of adoption is not due to a lack of technology but poor dissemination, lack of access to
inputs, and poor extension services.

Table 3. Key technologies and adoption status for field pea and faba bean in Ari Zone, Southern Ethiopia

Technology Benefit Adoption level Main constraint
Improved varieties 30-100%+ yield increase Low Limited seed access
Phosphorus fertilizer use Higher yield & biomass Moderate High cost
Row planting Better crop stand Low Lack of awareness
Timely planting Reduced moisture stress Moderate Rainfall variability
IPM practices Reduced pest/disease loss Low Weak extension support
Rhizobium inoculation Improved soil fertility Very low Limited availability

Source: Synthesized from published studies and reports [5, 6,7, 9, 11, 15-18].
3.4 Research Gaps and Future Research Directions

Despite the number of experiments done on agronomy and varieties of field pea and faba bean, there remain some research
gaps that should be addressed for further development of this area (Table 4). The first and very important gap is that most
of the studies conducted so far have been either site-specific or year-specific, resulting in poor knowledge about the sta-
bility of genotypes in different conditions. The second important issue is that there is a lack of research on soil fertility
management over a long time period. This results in incomplete knowledge about the effect of using fertilizers on soil and
crop productivity. Moreover, there is not enough research on the climatic resilience of field pea and faba bean to drought
and heat stresses.

Table 4. Summary of key research gaps and implications for field pea and faba bean in Ari Zone

Research gap Main limitation Implication
Multi-location trials Lack of genotype stability studies Weak variety recommendations
Long-term soil fertility Short-term fertilizer studies only Unclear soil sustainability effects
Climate resilience Limited drought/heat research High vulnerability to climate change
Pest & disease management Fragmented studies Weak integrated control strategies
Socio-economic studies Limited adoption research Low technology uptake

Source: Adapted and synthesized from [5, 6, 7,9, 11, 15-18].
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4. Discussion

The results obtained from the systematic review of the available literature clearly show that the production of field pea
(Pisum sativum L.) and faba bean (Vicia faba L.) in the Ari Zone and other regions having similar agroecological environ-
ments in southern Ethiopia is highly affected by the effect of variety, soil fertility, and management practices. In all the
studied cases, the improved varieties performed better than local varieties with the yield difference ranging more than 30%
and, in some cases, even greater than 100%. This is similar to the national data indicating large yield gaps in the systems
of faba bean and field pea in Ethiopia, where the farmers attain less than 40% of the potential yield in the improved
management systems [9, 10].

The increased yield of improved varieties is due to the better genetic potential, production of biomass, and efficient
nutrient uptake, especially in phosphorus-depleted soils. Similar reports have been obtained in the Ethiopian highland pulse
production systems where the application of phosphorus increases the grain yield and biomass production in field pea and
faba bean [11, 12].

Nitrogen and phosphorus depletion from the soils are well-known limiting factors in pulse production in Ethiopia. Sev-
eral studies reveal that improper soil management practices and cropping systems without proper nutrient input reduce
legume production [13, 14]. Moreover, diseases like chocolate spot (Botrytis fabae) in faba bean and powdery mildew in
field pea remain important yield-reducing factors, especially in high-humidity environments [15].

The other important observation of this review is the very low level of adoption of improved technology. Several studies
conducted in Ethiopia revealed that adoption depends on the availability of improved seeds, extension services, training,
income, and institutional system [16, 17]. The poor linkage between research organizations and the farmers’ community
is another limiting factor to the adoption of improved variety and technology [18].

This paper also emphasizes the significance of genotype by environment interaction effects, which play a critical role
in determining the performance of crop varieties in various agroecological zones. Existing literature clearly indicates that
failure to conduct multi-location and multi-year evaluations makes variety recommendations less reliable and adaptable
[19, 20].

In summary, increasing the yield of field peas and faba beans in the Ari Zone requires a multidimensional strategy
involving improved cultivars, balanced soil nutrient management, pest and disease management, and improved extension
systems. Future research must focus on participatory breeding, climate-resilient technologies, and long-term soil fertility
management to close existing yield gaps

5. Conclusion

According to this systematic review, field pea and faba beans are extremely vital pulses for the region of Ari Zone in
Southern Ethiopia, and have great potential for enhancing food security, soil fertility, and farmer income. Nevertheless, at
present, their productivity is much lower than their production potential owing to various biophysical and socio-economic
constraints.

Improved varieties have been found to be superior to local varieties, with yield increases varying between 30% and
100%. However, the adoption rate of improved technologies has been found to be relatively low owing to poor access to
quality seeds, poor extension services and high input costs. The decline in soil fertility, especially shortage of nitrogen and
phosphorus elements, along with unpredictable rainfall patterns and diseases, limits productivity.

Moreover, it is evident that there are gaps in research on pulses in the area, and that there has been a lack of long-term
and multi-location research trials that would provide reliable information regarding variety recommendations for diverse
agroecologies. There has also been insufficient research on socio-economic aspects of farmers’ adoption.

All in all, the results indicate that the critical problem facing the study area is not the lack of improved technology, but
rather the poor dissemination systems and inadequate linkages among researchers, extension agents, and the farming com-
munity. Hence, increasing the productivity of field pea and faba bean in the Ari Zone necessitates an integrated strategy
that includes the application of improved varieties, soil fertility management, pest and disease management, and better
extension and seed supply systems. The way forward for future research would be to look into participatory breeding,
resilient technologies, and soil fertility management.
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6. Recommendations

Based on the findings of this systematic review, improving pulse production in the Ari Zone requires coordinated efforts
from research institutions, extension services, policymakers, and farmers. Research institutions should prioritize multi-
location and long-term studies, climate-resilient variety development, integrated pest and disease management, participa-
tory research, and socio-economic studies while strengthening collaboration and monitoring technology adoption. Exten-
sion services should enhance the capacity of extension agents, establish demonstration plots, develop user-friendly training
materials in local languages, promote farmer training through field schools and demonstrations, strengthen research—ex-
tension—farmer linkages, and support farmer organizations. Policymakers should improve seed systems, expand access to
quality inputs through subsidies and credit, increase investment in agricultural research and extension, promote climate-
smart agriculture, strengthen market infrastructure and value chains, and establish a coordinated pulse research platform.
Farmers are encouraged to adopt improved varieties, apply balanced fertilizers based on recommendations, implement
good agronomic practices such as timely planting, optimum spacing, and crop rotation, practice integrated pest and disease
management, participate in extension programs, join farmer organizations, and use proper post-harvest handling and stor-
age practices to enhance productivity, profitability, and the sustainability of pulse production in the region.
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